In a later paper, by Kandil, et al. [5] , the full Navier-Stokes solutions were compared with the thin-layer Navier-Stokes solutions.
It was shown that the full Navier-Stokes solutions produced thicker free-shear layers and more vortex-core resolution as compared with those of the thin-layer Navier-Stokes equations. In reference [5] , a few tentative three-dimensional flow solutions were also presented. side-strakes control is more practical than the vertical-fin control since the former was more effective over a wide range of angle of attack than the former. Moreover, side-strake control provided an additional lifting force. However, the effectiveness of the side-strake control terminates at very high angles of attack for the considered strake geometry and flow conditions.
Various active-control methods have been used which include forebody blowing and movable forebody strakes. The forebody blowing methods include forward blowing, normal blowing, aft blowing and tangential blowing. The main concept of forebody blowing is to control flow separation on the forebody and to create yawing forces and moments which can be utilized in controlling the body.
In this paper, we present samples of simulating asymmetric locally.conical and threedimensional flows around cones. Next, we present samples of simulation for passive control using a vertical fin and a side strake. Samples of simulating active control using normal and tangential flow injection, surface heating and hybrid methods are also presented.
Stokes equations in terms of time-independent, body-conforming coordinates. The equations are given in Ref. [5] and hence, they are not repeated here. show the solutions using passive flow controls through a vertical fin placed in the leeward plane of geometric symmetry (Fig. 5) or side strakes (Fig. 6) . It is concluded that the fin height, h, must be at least equal to or greater than the height of the free-shear layers in order to yield a symmetric flow. The side-strake control is more practical than the fin control since it is more effective for high angles of attack than the fin, and moreover it provides additional lifting force. These solutions are obtained using the thin-layer Navier-Stokes equations.
Active-Control Using Normal
Flow Injection: Figure 7 shows the history of the locallyconicaly full Navier-Stokes solutions for active control around a 5°-semiapex cone. The control is achieved by injecting flow from circumferential ports in the circumferential angle range of 0 = + 67.5°. A variable mass-flow-rate injection of maximum rate of 0.03 is used.
The mass flow rate is proportional to the difference in the surface pressure between the left and right sides of the cone. Figure 8 shows the effectiveness of this flow injection as the angle of attack is increased up to 30°, where flow asymmetry develops again. The solution is obtained using the full Navier-Stokes solver, FTNS-3D code, on a grid of 241 x81 ×2.
Hybrid Active Control Using Heating and Injection:
Since normal flow injection failed to yield asymmetric solutions at angles of attack as high as 30°, hybrid methods of active control are investigated. Figure  9 shows the effectiveness of hybrid surface heating and variable mass flow normal injection for the same cone as the angle of attack is increased. It is seen that this method is very promising at high angles of attack. Here, symmetric surface pressure and not symmetric flow is obtained at a = 380 and 42°. The surface temperature is taken as Ts = 5Too and the maximum mass flow rate is 0.05. The solution is obtained using the full Navier-Stokes solver, FTNS-3D code, on the same grid as that of Fig. 8 .
Active Control Using Tangential
Flow Injection: Figure  10 shows the results for active control using injection of flow from side lips. 
